Introduction
While studying thermal and photochemical gas reactions in which fluorine atoms intervene, recombination steps of fluorine atoms with different species A to form FA ought to be considered. The rate constants of these steps are not known experimentally. It is necessary to estimate their magnitude in order to accept or to discard a specific process in a mechanism.
Troe [1, 2] 
(1)
where ßc is the collision efficiency to be calculated as in reference [1] and k0 sc the strong collision rate constant,to be evaluated as in reference [2] :
/c0 sc = [M]ZU [Qyih,h(E0)kT/Qyih]
• exp ( -Ejk T) Fanh FE Frot ^rot.int FC0TT,
where [M] is bath gas concentration, E0 the threshold energy of the reaction, Z^j the Lennard-Jones collision frequency, Qy\h,h{E0) the vibrational har- 
Results and Discussion
The recombination constants for the reactions between F atoms and the species 02, CO, N02, SO<3, FSO3 , C102 , NF2 and CIF were calculated.
The recombination constants for all the reactions were calculated using a thermal bath [M] =N2{o = 3.738 A and e/k = 82 K [3] ). The average energy transferred in every transition {AE) used in the ßc calculation was 4.6 kj mol -1 [4] . If the ground state quantum weight was not known, a value of one for stable molecules and two for radicals was assumed in the Qe calculation.
The molecular properties of A and FA are shown in Table I. Table II I. F + 02: In the photochemical reaction between F2 and C02 [5] , an inhibitory effect was found. This effect was explained by the reaction F + 02 ^ F02 , which was later confirmed through other research [6 -8] . The Lennard-Jones well depth for F02
(e/k), used in the Z^j calculation, was assumed to be similar to that of FNO [2] . The activation energy for the recombination process found in the literature was almost zero [9 -11] ; thus the rotational factor
Frot was calculated using a potential of type II of 0340-4811 ,/ 80 / 1000-1071 $ 01.00/0. -Please order a reprint rather than making your own copy. II. F + CO: This process was postulated in the thermal reaction between CO, F2 and 02 [13] and also in the photochemical reaction between CO and F20 [14] . A value of e/k(FCO) =*/Ä:(FNO) was used. Milligan et al. [15] found that F atoms and CO combine with almost zero activation energy;
thus FI0t was calculated as in I.
III. F + N02: This process was included in the mechanism of the thermal reaction between F2 and N03F [16] . The e/A;(FN03) was estimated from the boiling point of the compound [17, 18] . The activation energy for the recombination process is 3.35 kj mol" 1 [9] ; thus FTOt was calculated as in I.
IV. F + S03: This process was included in several mechanisms [19 -21] . The e/k(FS03) was assumed to be the same as that of F2S03 (see below). The primary process in the unimolecular decomposition of the F2F03 is the rupture of the OF bond with an activation energy of 138.0 kj mol -1 [24, 25] ; thus the SF bond energy must be greater than that of OF. The average energy of the SF bond in SF4 is 181.9 kj mol -1 [26] . It was assumed that the energy of the SF bond in FS03 would be between the values mentioned above; a value of 163.1 ± 20.9 kl mol -1 was used. It was found [19] that the activation energy of the recombination process was nearly zero; thus Frot was calculated as in I.
V. F + FS03: This step was formulated in several mechanisms [19 -23] . The £/&(F2S03) was estimated from the boiling point of the compound [27] .
As it was assumed that E0 is similar to the activation energy in the high pressure limit £"aoo [28, 29] , the value found in [24] was used. As the recombination energy is almost zero [19] , FTOt was calculated as in I.
VI. F + C102: P. Aymonino and H. J. Schumacher [30, 31] had proposed this step in the kinetics of the thermal reaction between F2 and C102.
£/&(FC102) was estimated from the boiling point of the compound [32] . As the E0 for this process was [26] ). FT0t is a function of the pseudo rotational partion function I *// for a centrifugal barrier as derived by Eyring et al. [34] .
As the process has an activation energy of 17.2 kj mol -1 [31] , it could be assumed that the normal configuration of the FC102 molecule and the activation complex could not be very different, and I *U would not be higher than one. According to the theory, if a value of /*// = 1 was used in equations (7 -27) of reference [2] , a lower limit for Frot and /crec>o was obtained.
VII. F + NF2: This process was included in the mechanism of the thermal reaction between N2F4 and F20 [35] . e/&(NF3) was estimated from the boiling point of the compound [18] . E0 w T as taken from tables [36] . As the activation energy for this process was not known, the recombination constant that appears on Table II It should be stated that the calculated rotational factors are fairly uncertain [4] .
It has to be noted that several of the reactions under typical experimental conditions are not in the third order regime but in the transition to second order.
In view of the uncertainties in the measurements, the agreement between calculated and experimental values can be considered satisfactory. The recombination constants for four processes given here are not found in up to date literature.
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